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h % 1983% 1984b ) 0 SehwarabaUor <b 
(1 985 )ttEDffi«^^B0 5'^ a- iK * *s M 
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Arg-01y-Aap-8«r ( RODS) fit P N O W W * tfc ^ 
&SJ<!:**C:£fcXIiEL7t 0 C O * *~ K 

IZ1 OOM /III A^yH^oi 4 9 3-1496 
ttlt«2BOB«IC«- K^ftffffiti. » 2 

ttXtt£fc*#tttt£tt#Kf*-* ► ^rcffTi 
£ & tt <* * X 5 T *> * o f6 © h ?-e/t Ktt 
*a 6 ft « /Stt t ^ y -/-^^©atf** 

D ft& © * ( Pi erscbbacher Ruolaahti . 

1 9 8 4 ) KUlb^tiJt. 

P Nite*§Sfc©lC«*4fattaflr© mRNA U 

V ft o 4Mb ^ <> t y ^^^fcxitid^rcR^dr y 

1- rO^fiZT^o ( Vibe-Pedersen % 1984)o 

*©cn^©^t&^toet£a&£rui©s§«tt? n« 
figrc2*Lfis#A3T£>&« w i* % font ? u nm ® 
*o-xtf«#y£Jf£«3C«**ft#3B&-fcA'? -f ^rctt 

.^t^oiciisa? -f ^o * ^ v x *?«tto(£ 

1 — 2 af" — — © *: & £ T & C Yamada & 
Kennedy , 1 97 9 )o 2 b K E D M & * ft T & 
mRNA tt««t#Jfflfiarc??:flE-r* ( *ffl & K F NO 1 

€ ft ) ( Kornblihti % 1 984b) „ ED© 

mtfen & & & t- h ? k*» icf^/t v ^ js 

##utM©£*tfcm$a$**£<!:-rx *a is 2* f n 

#-y-OJ3-fi*/gt£3r*tt3J**-£c: £ fC * £ o 

t^-t^^-fvHa 578TC Hackett <b , 1977) 
5:1 0 %^l&3! ifiiW 5: S-tr Dulbecco iE Eagle 
*S itt r"* # L J* « <£ RNA 5: ^ T - ^ v - HCx & fC 
X *?M*09j8fllSi|t.'3d*P>fl&m L/t ( Cbirgirin ^ 
1 9 7 9 ). 2 — 4 «p fffl © 18 RNA 4 x 1 0 a IcB 
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« © 2 O0*J*©flJ«fb*fifl-Cfi*T f Ocbwarr- 
bauer P), 1 9 8 3 1 Kornblintl % 1 9 8 4 a 
1 9 8 4 b ) o Sg4IBB*X0 p C tt ED f*22l, 
* -f v 2 6 ) * X £/ Iff C S ( 31 2 0 v * -f * 5 0) 
«* t tnf^iifiET^ »" * »hwa o *fi k: x o 

U 'i POM / t^To £ © Ga tt 

t h * x ? y »-«^07^^D^^ryrcflL 
%sn/tfi^tffi^#^i« 4> * < t t 1 o © « 

'J^/f KtlE D ^ 1 {/ S C 3 g$ ^ .'«5 O 
•r^-COJfiflJ^aTftET^* ifi£t4«l^ 1 23 © 

*«ffi»'64af £ i ^ t # i » en tt ft ?3 
•cjLasn*:*8a**xtfjiii*F n © - * x © 
^*5i^ifr^WTig^€>^^p n * y p ^ 

HP N tff V 7° K 7* — ^*^^SETi^ iDJT 

£ £ • co«#^«o^tt)^Bg#«6*i^§ge>d-r 

tt * ^ • L^LEDiJlCfB c SOX»««tt!« 

AS — . y y i y -n ^ 'i ^ - ^ -f ^ y ^ is -g* dB 
rna oftfioecRwt^iL^^-a-, WJtrf >* ?g ^ 

IS J9S X tt fflF 43 & 8: tt « T £ * o 
•74~fv*H>?i- % s cDNA ;o-yg)»t 

351 ISJJCffi? U?t tO cDNA ^ a — s/ tt 2§ 

ffii Lt Hs 5 7 8 T«BiS rna t 13C m L"Ct| Jt« t 
y - ? i* * * r/o-^rcXi^o-y 

pPH 1 © iHflttt Kornblihtt 6( 1 9 8 5 ) fC I 0 
52a$it>to ? x — >> pFH 1 1 1 *J X pFH 154 

0 T mRNA ^ ?T ( walking )J C ^ ^ 3* - * — ^ 
^ h* 7* ? -f ^ v ( priming ) 3 ft X 2> & 

tt Kornblibtt h C 1 9 8 4 a ) K X Q & & Z it 
Tto COftftO tt m ■& ? o - * PPH 5 ' 4 « prH 

1 5 4 x PPH 1 6 is £ U PPH 60^«rctgffi5^ 
7t o pFH 1 54©5'^«K:i£ST-6 mRNA & Jt£ iC 
^§t*69=5:^y3*-^ — ^^*^-K^?-f *^ — /X 
Oai t ^>C 1 9 8 0 ) O^efCX 0^fii$n/to t 
y — ? \s * KttHfl 5 7 8 T*aj3Sa*p>o 

£^ RNA O^^-f AJS»e?rca/fl?n)t ( Hackett 
hs 1 977)o^7^h^^cis cDNA tt * $ 
tl-x IfiO X E. coll U C 1 0 6 1 ( Korn- 



hhhti 1 9 8 5 ) O 7* 7 * * S> PAT 1 5 5 

✓ ' Pvu I / 8 ( Anaon h * 1 9 8 4 ) K M - v 

$ ft ♦ a b * - a — ;>t'7 ^ v y^t*: i»c 

/fl L t * ^ y - - L * o CO^ffTx 

— x pFH 5 4 & X pFH 1 3 4 ^ » & il t . W2 

pFH 1 3 

rex 9 * ^ v--^^-r^c<t«:x o *3 *v ?t • 
7 ^^d^-7^-v cmda © m n k « dna # y 

y 0;^^»|fri!i|ltLN * U X Sam 

I » y h/^^^T^-trttJa pEX 1 , 2X115 
K^^-;c^?vF3Rflis5:JteL*to Ji£ K 5C « ttt 
»t t < '/^«,ttt«gU^ c 1 8 5 7 «3Titfi 
f t fto^^ ^ K pc 1.8 57 C Remaut h s 
1 9 8 3 ) £ 3* tf E. coli ft L K Iff ( Zabean * 
1 9 8 2 ) S:!?^Ltft4on:o a » ~ — tt 
.Vha-.man 5 4 1 9 * K ^ L ( Oergen h ^ 1 985K 
J * # 7 K *> ( Maxam *7 x 1 9 7 7 ) X il - ^ ^ 

7 v ^ -N A ;s ^ * > it I <5 I! i5 5 n ( Winter 
4 F^ida . 1 980)* -fx^-h/ir^fiE^J 

& &l £ tl ft ( Duckwor th «b , 19 8 1)© 

fij ^ ^ / 7 ^ $ KiWt^'fl£Sfl5 0'CT2t 

* x a o 56 * a 2 *f r« 4 2T^x^-5»c^k:x o 
tf* * L ft o £ SB tit 1 2 0 0 ^iO^^^HrcUx50 

* y * y ^ HCz * «H 7.4 % 1 7 0 * V * 
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Fig. 3 c. 

15 

i<iv<»*5vvteO'Jci % i 90YQHorvTarorrrrsrsrpvT 
:*t:m*ctcct^gc::tgotgtg3:atacoaog^^ 

tliO 1940 1910 I960 19 ?0 I 960 1990 2000 2010 3020 20 50 2040 

16 

SM TyTOETTPrSPLVATSESVTEl rASSrvVS'VVSASOTV 
CACCAACACOOTCACACGACACACCACTCCCT mCTCC rCTTGTGGCCAC rTCTGAATCTCTGACCGAAATCACAGCCAGTAGCm 

7050 2060 2070 2080 2090 2100 2110 2120 2J30 2140 2150 2160 

SCFUyEtELSEEGOEPOrLOLPSTATSV-NIPOLLPGRKTI 
GTCGGG * rrcCGGCTGG AAT ATGAGCTGAGTGAGGAGGG AGAT ^AGCCACAGT ACC TGGATCTTCCA/GCACAGCCACTTCTGTGAAC^TCCCTG 

2170 2160 2190 2200 2210 2220 2230 2240 2290 2260 2270 2280 

17 

VNYYOI SEDGEOSt ILSTSOTTAPOAPPOPTVOOVOOTSI 
TGTAAATGTCTATCAGATATCTGAGGATGGGGAGCAGAGTTTCArCCTGTrTACTTCACAA^ 

2290 2300 2310 2320 2330 2340 2350 2 360 2370 2360 2390 2400 

VV*tf$APOAPlTGYR I VYSPSVEGSSTELNLPETAN SVTU 
TGTT3nc«TCGAGCAGACCCCAGGCTCCCATC^^ 

2410 2420 2430 2440 2430 2460 2470 2480 2490 2300 25!0 2520 

18 

SOC0°CYOrNlTl TAVEEMQESTPVV IQOETrGTPRSDTV 
Z AC T GAC tTGCAACCTOG TG TTCACT AT AACA TCACT A TCT A TGCTCTCSAAGAAAATCAAG AAAGT ACACCTGTTGTCA TTCAACA Aiy^AACCACTGGCACCCC ACGCTCAG AT ACAGT 
25 JO 2540 25 5 0 256 0 2570 2580 2590 2600 2610 2620 2630 2640 

PSPR0LQFVE VT0VKYT1MWTPPESAVTGYRV0VIPYNLP 
r *CCCTCTCCCAGGGACCTCCAGTTTCTGGA*GTGACAG^ 

2650 C660 2670 2680 2690 2700 2710 2720 2730 2740 2750 2760 

3EMG0RUP I S«*NTF*EVTGLS*»GVTYY F<vr'AVSHG«ESK 
* W>GC *C5GGC> C^GCCTCCCCATCAGCAGCAACACCTTTGCAG 

27 70 2780 2790 2500 2910 2820 2830 2840 2830 2360 2B70 2880 



Fig. 3d. 

19 

°-TA0OTT<t')AP T NLO e 'VNET3ST/LVRVTP»PAOIT5r 
OCC TCT VCTGCTCAACAGACAACC>>>CT OG* TGCTCCCA rr A/ CCTCCAGTTTCTC^ 

:990 2900 2910 2920 29 30 2940 2950 2960 2970 2980 2990 3000 

/ 0 L T»aSO D ^0THV^PS7 S<T»l.ONt0 e *SE YT VSLY 
"CGACTGACCGTCGGCCTTACCCSAAGAGGCCaGCCCAGGCAGTACAA TGTGGGTCCCTCTCTCrrCAAGTACCCCCTGACGA>TCTGCAGCCTGCATCTGAGTAC A CC3T%TCCCTCTr 
3310 3020 3030 3940 3050 3060 3070 3080 3090 3100 31 :0 3120 

20 

*i<jN3ES»<4T*»PTri.0PGSsiP-PYNTErTsrriYiT« 
ry^CAT a aagcgca>cca>c;ag agc*:cca> actg-o^jtcttt a^x^cactgcagcctgogagctct a ttccaccttacaacacccaggtgactgacaccacca tt gtc a tcacatg 

3130 3140 3150 3160 3170 3190 3190 3200 3210 3220 3230 3240 

T PApq I 3 r k. l0v<*o$00GEapre / T S 0 S G S 1 VVSGlTpgv 
> COCC TGCTCC A AGAATT VJTTTT AAG-"TG«r 5TACGACC a>GCCA&V>GGAGAGGC 

325 0 326 0 3 270 3233 3250 3300 3310 3320 3330 3340 3350 3360 

t TVYT 1 9VL3009EROAPI VNKVVTPLSPP TNLHLEANPO 
AGA AT ACGTCT ACACCATCCAAGTCCTGAGAG^ ^OGACAG^AAA^ACA TGCGCCAA rrGTAAACA^ 

3370 J360 3 390 3 400 34 1 0 34 2 0 34JO 344 0 3450 3460 347 0 3430 

TGYLTVSWEBSTTPOI TCYRI T T TP TNGO0GN5L E E V VMA 
C ACTGGAGTGCTCACAGTCTCCTCGGAGAGGAGCACCACCCCAGACAT T ACTGGTTAT AGAA TT <CCACAACCCCT ACAAACCGCCAGCAGGGAMTTCTTTGGAAGAAGT&GTCCATGC 
3<90 3300 3510 3320 33 30 3540 3350 3360 35 70 3360 3390 36C0 

22 

OOSSCTrOMLSPGLETNVSVYTYKDOKESYPISOtllPAV 
TGATCAGAKTCCTGCACTTTTGATAACCrGAG'CCC^ 

3610 3620 36 JO 3640 3650 3660 3670 3680 3690 3700 3710 3720 

POP. TOL« r TN IGPOTMRVTWAPPPS IOLTNFLVRYSPYKN 
TCC:CCrCCCACTGACC?OCGAl^CACZA>CATT&^ 

3730 J740 3730 3760 3770 3730 3790 3800 3810 3820 3830 3840 



-.llftli — 



WJnnnn2-83fi99 (15) 

F/g.3e. 

ttOV*£utl$P$DNAVVLTNl.UPQTCTVVSVS$#tEgHES 
T 3A5^AA0ATarrGCAGA0rT'5TCMT7 TCTCCnCACACM TGCAGTGOTCTTAACAAA TC TCCTCCCTWTACAC^ATAr^VCTGACTSTCTCCACrGrCTAOACAAOTCAG^ 
)«50 3660 3870 3880 WW 3900 >910 3920 >930 3940 5950 J9« 

23 - 

TPLR0R0KT0L0 $ P TOIOF SOI TANS? rVHtfl A P P A T I TG 
CACACCTCnAGAGGAAGACAGA/AA<>GGTCTTG^ 

3970 3960 3990 4000 4010 4070 4030 4040 40*0 4060 4010 4080 

tRlAHHPEMFlG RPftEORVPHSfiNSl TLTNtTPGTtTVVS. 
CTACAGGATCCGCWrCATCCCGAfiCAmCWGGGAGACaCGAGAAGAT 

4090 4100 4110 4120 4130 4140 41)0 4160 4170 4U0 4190 4200 

I VALNGREES*tL I GQ0STVS0VPR0LEVVAATPTSLL I 3 
CATCGnGCTCnAATGGCAGAGAGGAAAGTCCOT 

4210 4220 4230 4740 4790 4760 4270 4280 4790 4300 4310 4320 

rfOAPAVTYRYYRI TYGETG CNSPVOEFTVPGSiCSTATlSG 
. CTGGGATGCTCCTGCTGTCACAGTGAGATATTACAGGATCA 

4350 4340 4390 4360 4370 4300 4390 4400 4410 4420 4430 4440 

25 

L<PCVDYT I T VYAYTGRGO S P A S S « » I S I NYRT£.IOKP50 
CCn.AA>CCTGGAGnGArTATACCArCACTGTGTATGCTCTCACTGCa:GTGGACACA^ 

4490 4460 4470 4480 4490 4500 4510 4520 4530 4540 4550 4560 

M0VT0V9DNS I SV<*LPSSSPVTGYRVTTTPKNGPGPTiCT 
GATGCAAGTC^CCGArGTTCAGGACAACAGCATTAGTCrC 

4570 4980 4590 4600 4610 4620 4630 4640 4650 4660 4670 4660 

KYAGPOOTEMTIEGLOPTVEYYVSVYAONPSGESOPLVOT 
TAAAACTCCAGGTCCAGATCAAACAGAAATGACTATT^ 

4690 4700 4710 4720 4730 4740 4750 4760 4770 4760 4790 4803 



Fig.3f. 

26 

A V T M I 0R**<GLAFT0V0V0S I K I AWES^OGOYSRYRVTYS 
TXAGTAACCAACATTGATCGCCCTAAAGGACTGGCATTCACT^ 

4610 4820 4830 4849 4S50 4860 4670 4880 4890 4900 4910 4920 

s^edgihelfpapoceeotaeloglrpcsettvsvvauhd 

GAGCCCTGACGATGGAATCCATOAGCTATTCCCTGCACCTGA^ 

4930 4940 4950 4960 4970 4980 4990 5000 5010 5020 5030 5040 

27 

DMESOPL ICTOS.TA I PAPTDUKFYOYTPTSLSAOWYPPHV 
rGATATGGAGAiXCAGCCCCTGArrGGAACCCACT 

5050 5060 5070 5080 5090 5100 51 10 5120 5130 5140 3150 5160 

OLTGYRVRVTPKElC T G P M K E I HLAPO. SSSYVVSGUMVATK 

tcacct cactggatatcgagtgcgggtgacccccaaggagaagaccggaccaatoaaa^ 

5U0 5180 5190 5200 5210 5220 5230 9240 5250 5260 5270 5230 

28 

tevsvyalkotltsrpaogvvttlenvspprrarvtoate 
atatgaagtgactgtctatgctcttaaggacactttgacaaccagaccagctc^ 

5290 5300 5310 5320 5330 5340 5350 9360 9370 9380 9390 9400 

T T I Tl S*RTKTET I TGfOVDAVPAMGOTPlORTliCPD V.R S 
GACX^CCATCACCATTAGCTGGAGAACCAA^ 

3410 5420 9430 5440 9450 9460 9470 9430 949C 9900 9910 3520 

29 

YTI TGLOPGTOYK I YL Y TLNOMAR S S P V V I0ASTA10APS 
CTACACCATCACAGGmACAACCAGGCACTGACTACAAGAYCT 

9930 9940 9590 5560 9970 5980 5590 9600 . 9610 9620 9630 9640 

HLRFLATTPN5LLV5H0PPRAR I TGY I IKYEKPGSPPREV 
CAACCTCCGTTTOTGGCCACCACACCCAATTrc 

9690 5660 5670 5680 5690 5700 57t0 9770 5730 9740 9790 9760 



MHiinfl 62-80699 (16) 

Fig.3g. 

*<»qPHPa/T£AriTOLCPorcTrirviAc<N«o<3EPuio 

^CCCTCOGCCCCXCCTGOTOTCACAGAOGTTACTAmCTM 

3780 37->0 WOO 3810 WO WO 9840 5950 56*0 3870 5680 

30 

^<KT0CLPQLVTLPHPNLHCP£lLOVPSTV-9iCTPrf-THPO 
AAGGAAAAAWCAGACGAGCTTrcCCAACTGGTAACCCTW 

5690 5900 5910 39 20 9930 5940 5950 5960 59 70 5960 5990 6000 

fOTONGIOLPOTSGOOPSVGOOMlFECHGFRRTTPPTTAT 
3TATGACACTGfiAAATG£TATTCAGCTTttTGGCACTTCTG 

6010 6020 6050 6040 6050 6060 6070 6080 6090 6100 6110 6120 

31 

PIRHRPRPYPPHVGOEALSQTTISWAPfODTSETIISCHP 
^CCATAAGGCATAGGCCAACACCATACCCGCCGAATGTAGG^ 

6130 6U0 6150 6160 6170 6180 6190 6200 6210 6220 6230 6240 

VGTDEEPtQFRVPGTSTSATLTGLTRGATYN | | V E A L K 0 Q 
TGTTGGCACTGATGAAGAACCCTTACAGT^CAGGGTTCCTWSAACTTCTAC^ 

6250 6260 6270 6280 6290 6300 6310 6320 6330 6340 6350 . 6360 

32 33 

0R-HKVRCE.VVTV6NSVNE6LN0PTO0SCFOPtTfSHY.AVG 
jCAGAGGCATAAGGTTCGGGAAGAGGTTGTTACCGTGGGCAACT^ 

6370 6380 6390 6400 6410 6420 6430 6440 6450 6460 6470 6460 

34 

OEwCRHSCSGFKLLCOCLGFGSGHF R C OSSRWCHONGVNY 

*gatgagtgggaacg^tgtctgaatcaggctttaaactcttgtg 

6490 6500 6510 6520 6530 6540 6550 6560 6370 6580 6590 6600 

35 

<igekworogengohhsctclgngkgefkcopheatcyoo 
caagattggagagaagtgggaccgtcagggagaaaatggccagatcatgagctgca^ 

6610 6620 6630 6640 6650 6660 6670 6680 6690 6700 6710 6720 



Fig. 3h. 

36 

GKTYHVGEOtfQKEYLGA I CSCTCFGGQRGtfRCONCR RPGG 

tkk^gacataccacgtaggagaacagtggcagaaggaaw 

6730 6 740 6 750 6760 6770 6760 6790 6800 6810 6820 6830 6840 

EPSPEGTTGOSYNOYSORYHORTNTNVNCP I ECFMPLOVQ 
TGAACCCAGTCCCCAAGGCACTACTGGCCAGTCCTACAACCAGrArTCTC 

6850 6860 6870 6860 6690 6900 6910 6920 6930 6940 695 0 6960 

ADREDSRE 
GGCTGACAGAGAAGATTCCCGAGAGTAAATCATCTTTCCAATCCA 

6970 6980 6990 7000 7010 7020 7030 7040 7050 7060 7070 7080 

TTTCTTTCTT AAGCCCTTTGCTCTGGAGGAAGT TCTCCAGCTTCACCTCAACTCACAGCT TCTCCAAGC ATCACCCTGGGA GTTTC CTGAGGGTTT TC TCATAAATGAGGGCTGCAC AT T 
7090 7100 7110 7120 7130 7140 7130 7160 7170 7190 7190 7200 



GCCTGT7CTGCTTCGAAGTATTCAATACCGCTCAG 

7210 7220 7230 7240 7250 7260 7270 7280 7290 7300 7310 7320 



GATATGACCAAAA rTTT AAGTAGGAAAGTCACCCAAACA CT TCTGCTT TCACT TAAGT GTCTGGCCCGCAATACTGTAGGAACAAGCATC ATCT TGT TACTGTGATATTTTAA ATATCCA 
7330 7340 7350 7360 7370 7380 7390 7400 7410 7420 7430 7440 

CAGTACTCACT TTT TCCAAATGATCCTAGTAATTGCCTAGAAATATCT TTC TC TTACCT GTTAT TTATCAAT TTTTC CCAGT AT TTTTATACGGAAAAAAT TGTAT TGAAAACACT TAGT 
7450 7460 7470 7480 7490 7500 7510 7320 7530 7540 7530 7360 

ATGCAGTTGATMGAGGAATTTGGTATAATTATGGTGGGTGATT 

7570 7580 7590 7600 7610 7620 7630 7640 7650 7660 7670 7680 



^^AAAAAAAAAAAAAAAAAAAAAA 

7690 7700 3 13 23 33 43 55 63 73 03 95 



Mffinfl 68-89699 (17) 



A ED UJCS 



ED 



aco>H.n 



Fig. U. 



PFH15A 

Xrlf6 

pFHL1 



IIICS 



120&a 



c 



c 




3 



B9aa 



Arlf 2 
XrlM 
Xrlf6 

pFH1 

pFHL1 
pFHLB 




Bam HI 

M 



Hino SI 
M 



nmmr 



Li 



PvuS 



-4—1 



Bam ¥€ 



SXFN2 



pXFH3 



PXFNS 

I ! o x r* .6 



> 



-4—4 



cONAs 



PXPN7 



Hnf I Rsa T Acc 1 



t— ni 1 — 

ACC I PSru I Sau 961 
I I I 



_1_ 



1 I 



ACC I 

I 



I t 



I I 1 



«co :oo ooo rco eco 900 1000 noo i?oo oco »«oo uoo >eoo >*co »eoo 

0 400 500 600 



ttfSloa {{2-80693 (18) 

® Int. CI/ ffrtBM* 

a 61 K 35/12 7138-4C 

(C 12 P 21/00 
C 12 R 1119) 

IC 12 P 21/00 
C 12 R 1:865) 



^ a » je a? en 

* to £ / e 7^ H^/a 

1. 'PftcDS* 

3. MiE^ToTf 

4. ft J? A 



ft % 



5. MitE3r<£<Daf.J 

as la ae 



* a (2iu 3 6 s i (ft «)c^ r 



(6669) ft 




5 5 f ^ 



^ m je & rfA) 

t$2TF/f ata 

sate 61 «pw?«« 151 315 * 



a MiE*-rs# 

fit £ 

<s 

4. ft IS A 

a m 

& z 



T10O .«WB*<tfflS:*¥iT=TB 2 * 1 «J 

a is (211) 3 6 5 i <rt a) 

(66C9) flj ft fig? 



5. *GiEa$r©Btf 




■1190— 



